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ABSTEACT 

Gallaudeljj^olleger a liberal arts college serviag the 
dedf/ has explored educational technology as a way to isprove the 
instructional process for i^eaf students. Closed-circuit television 
and on-line coiputers have been used vitji the effect of kindling - 
student interest and increasing the capacity of instructors^ but no 
foraal analysis has been undertaken to see if the resulting gains ia 
language skills merit the additional expenditures for the new 
technology. Television has been especially useful when used to ' 
present captioned news broadcasts and to* present direct translations . 
from sign language to^ written English. Despite the difficulty of' 
aeasuring the outcoaes of such projects, -in the futute, 
cofit-ef f ectiveness analysis will be undertaken to assess the benefits 
derived 'from the -new technology. (EHH) 
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ABSTRACT 



Gall^udet College is the only liberal^ arts college ir 
the-wGrl5 fcr students who are deaf. Technology can be used 
tc r.eet jriique needs of -deaf student,s as well as to meet the 
educalicnal n'eeds which deaf students share with all college 
students; Formal cost-cenefit and cost-e-f fee tivenes*s analyses 
have not characterized technology related decisions at the 
college to date; however, fornial analyses are being , considered 
at this tir^e. It is extremely difficult to establish, a nodel 
of a cost-effectiveness analysis 'which deals realistically ^ith 
the ,procler.s ir.plicit in an operating educational envirc^.r;ent 
^'here ctudent need and faculty deoision-s take precedent over 
data :':llec^ 1 on' requirer:ents . Nevertheless such" a r.odel is 
neede:: a.^.d efforts 'are fceinr nade tc identify it. 



^ . 1 work at Gailauaet College^' the only liberal arts 
xiollege for -the deaT'in the; world, pur charge is to provide 
an effective -liberal arts education to college students who ^ 
-are deaf. The probljem,' therefore^- has' dimensions which are 
coninon to all college ediicators. It has other dimensions^ how-, 
ever, ^//hich are unique to students who ha.Vje been deaf since , . 
birth or shortly thereafter, ^I will concentrate on thes-e latter 
dimensions today. ' \ 

If you are born.de^f or lose your ability to hear in- 
telligible speech before you* acquire the ability to converse 
la the d?:)minant language of your culture you have extreme diffi- 
culty ♦acGUirirfg .that language. The process of English language 
acquisition, ' for examp-le > /D^comes highly cdi^t-^lved in such a 
case and there is 'no .concensus, as to hov/ it can best be Schi^ved 
It appears to fr^ft^hat for most pre llngilall-y "deaf individuals 
it. -is" not 'fully .achieved . 



Eicr : ear 3: verv sele::, gr":^L cf p r^lir.cually ar.c scr.a 
pcstlir.r^all/ zeciC ct^derts are ac:ep*:ei fcr aar.ission tc 
C-allaude: :i-rre. The sz^ients have irt^llectual capa- 
ci^:; for v:crk. Apprcxir.ately 15 percent of the studer.ts 

are reaz^ t: er.rer the freshrr.an year and face the heavily 
language dep^r.-ent der.ands cf a literal arts curriculum.. The 
re:tairaer -.x^t enter a preparatory year, r.ost of rherr. because 
of weak lar.g;?.re skills arc the collateral krc^ledge deficit 
wh::r. a:.:r.r^r.ie£ 1^ -*2: years of poor cc-^^nunication. The 
\:ez,r: lanr.^^r - r'_::3.c 1^ r.^t>.r-."ly accor.parie: ty^re'ading and 

\ ^Th-e reoer^al ^cvernr.er.t r.ade a strategic deci^io? tc 

allocate .a r.easu;:e of its resources to the college education 
of -selected deaf citizens during Abrahan Lincoln's administra- 
tion. ?resu":acly this ccst.-benef it type of action v/as' not 
conpletely altruistic and there v;as sor.e expectation that 
' society would benefit by providing an advanced education to 
\ ' ' " deaf individuals. ^ * . - - ■ 

. ' ^ Gallaudet students have become leaders v^ithin the deaf 
^ * coiTjr.unity and are found in important positions with th? govern- 
jnent, education, and business: Typically, some 90 percent of 
the " graduatihg class has found employment by graduation or has 
made plans for advaKK>ed study or marriage. . We can expect, there 
fore, that there v;ill be some'return oh investment by^ v;ay of. 
* . ' income tax and that other benefits to Society will result from 
--^^ , — theXTL, education. > * 
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5iy \.ar3 arc 7 sugr-r'srei tha:;N.tr.e Tcllege in rum 
r.akb a ^in:: ^ :st-ter.erit decision by allccatirg a pcr^icn 

'cf Its res' ^r:e? teleyisicn and ty increasing the allc?aricn 
for the zzr.c^zer. Z ti^de these suggestions in 19'!0 when I 
was askea zz start an Cffice Educational Technclcgy on the 
carpus. Z rrr.'^e since requested the allocation of additional 
resources v;itn r.ixed results. At any , rate the Office is nov; 

. crranicec t: prcvide resources to the faculty to assist the.r. 
in the :r s-:-^ct icn^l prc-:esc. 'To this end >;e have within the 
Cffice: a C:cr'pjtor Center providing a 71 line t ir.e-sharing 
syster., a Television Production Unit with studio and renote 
color capability, phot ographic , artistic, and printing services, 
and instructional T.aterials developers v/ho v;ork with the faculty 
and staff of the Office to coordinate the development of in- 
structilcnal naterials and processes. Eecau-se of my role I am 
regularly in contact with 'factrlty members: who are concerned 
with the quaiity of their instruction^ v/ho are frustrated by 
the difficulty of communicating the concepts* of their discipline 
to students who have reading and writing problemsj as well as 

\ difficulty comprehending the teachers ' face-to- face communica- 
tion, and v;ho wonder if I'tedhnology " can help. 

To date most of ny ciecisiorJs have not been. of a kind 

\ 

v/hich .^oiXld make use of cost-effectiveness analyses. I do ^ee 
situations' requiring decisions fairly soon which appear to be 
treatable by- *tost-ef f ec tiven'ess comparisons, I will describe 
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aeolslcr* raking process I havf ::eer. foiicwing ar.i 
^rcr. situatrrns v.'nere I tellevg/an anal^/sis aan be of 



•let re terin wi^r. television, Shorviv a^^ter I .;oir.ed 
the C-allaudet fac:il^v in 196S I became concerned rhat tele- ^ 
vision v<as n^^t v;i3ely :xjvailable on the campus, I was concerned 
because it arpeared tc ce a natural and logical rr.ediurr. for the 
deaf. It v;as net cossicle, for exarxle, tc establish audio- 
tu^'.rlal zczrr^r.^ fcr tnese students, but video-tutorial . pro- 
grars seer.ed l^k^ a possibility. At ^ha't time in my thinking, 
hcv;ever, I vras rcre concerned with what, l.saw as an e^xtrene 
isolation of our students from the rest' of the world. Gallaudet- 
brougbt them perhaps the widest social opportunity they would 
experience in t^neir life, but for many of them it appeared to 
me that the world- ended at' the boundaries of th^e campus Tele- 
visipn, a major part of" "G-he culture within which they lived;, 
had a very modest ir.pact upon them^. They could, for example,^ 
get something out of te^-evised sport events (though they , 
weren't likely to know the state of the clock in the last" seconds 
of a close game) but they tnight haj^to make up a story to* fit 
tile action of a dramatio program. 

I liroposed that we install a cable and establish a ^ 
closed-circuit television system on the^ campus. The* cost of 
the distribution system would be. quite low. ^V/hat to distribute 
wa-S' another mjatter. ' , ' ^ ^ . ' ' 
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.At zhLz st^r.e.^ hcv;ever, zr.e choice was between tele- ' 
visi'iyrl .*?r television . I proposed that sorr.e television was 
barter 'trcin'rcu television an-S that the ^^ost to deternin^ if 
sor.e^tr.irav? *^:t ^li'.-ter co2[^ was initially r?.odest\ Perhaps this 
was. a ccst-^bvr.ef it ae.cic.icn fo^ the College as it deterrr.inea 
wjtether tner^ would be a ben'efit fror:^ allocating a portion of 
i*:s ror:-.r:es tc : elev,!,&icr. . ^^rcne:/ was made available to in-- 

Ir.'c^'re was >.iti5:^ly very little ponej available for 
prc^iyctic'. ^.^&nf5 'c-f\;j:he biggest 'p^og2"^P-^^inF, possibilities was 
a video ferese'ntat ion' of the news. Two^ of 'the niajor wire services 
we.re i'ntroducing' v;.deo news'service in which the Teletype version 
of the'ir. service, had- be^n edi'ted to remove garbles. The printed 
t^ext of the news was continuously updated on the television 
screen. Initially the cost of thi-s service was too high and 
a fi'V.e year .r^ontract.. was required."'" I Sidn^if T^how if o'ur students 

would lise it and could not j.astify th^* expense, ,for wbre than one, 

>• * ' ^ ^ - 'I ► ' 

year . The cost is now ' .quite re^sonahtle .^d v/e. buy^ ^t^e 'se'rvice. • 

; . ' ' , * :\ ' _ " ^ '-^^ , : 

At the time I am talking about, however*, 'Me had to r^soi^t to. 

- ' ^ /' ^1 

providing a locally generated message* service for the, ..campus'. 

.A message^ -wheel v^^s built using available "skill^d^ labor 'and / 

"matjerials Messages, inserted in a continuous, belt, fed -art a 

fixed ratte .be for-e a §mall bl'ack/and white camera* In each build- 

ing./on campus "one T^/ s^t display.eo the roessages. It v/as^^ then'* 

possibl^ for- any student*, teacher 5* or , administrator to contact 

'anyone else'on campi^s more 'quickly than ha<i ever been possibly. 

before 'and local .news and a "^small amount of important world news ' 



cc^lu be sharea. The sxaZl anount cf *lacor required to up.-Jave 
the v;heel was borrowed fror. ether areas. 

The insertion of v;orla news n:essages was a comprer.ise ro " 
rhe desired news service and v:as nade possible. fay another ?ro7 
auction -decision. Wirh an almost non-existent production budget 
the*- question waa what -would provide the largest production" 
volume for a fixed budget. Clearly, local production v/culd 
yiela jverv little in the way of viewing n^aterial. If we v:ere 

caption television prograr.s broadcast to the hearing public, 
however, we o^uld provide a larger number of programs each year. 
I hoped incidentally that steady access to I^ngljsh language 
captions would perhaps have ^n important impact upon student 
language skills. The* decisipn to tape and caption v/as made 

and a captioner -was hired. To implement this 'the broadcast 

t ^ ■ ' ' , , • • 

program would be videotaped. The captione-r 'would''listeh to* ■ ' 

the audio track and type the script.- By the way,' this captioner 

would also listen to the radio news several time^ a day and r 

type short world nev;s summaries fdr the message wheel. ' , 

In parallel with this, and to cotnplete the captioning 

process, a ,cost-ef fectiveness decision had been made without 

formal computation, to the effect that we would use an optical 

system to add the captions to the taped program.- We h^d a 

, skilled, .person who could -build a moton driven gclr'oll which 

v;ou-ld display -to a surplus TV q,amera the captions that had 

been^typed on a continuous 'sheet o/* paper. The output of the 




car.era woula te r.ixed with the playback of the original video- 
tape the prcgra.-n ar^d a' second' geReraticr. videotape would B'e 
prcducea. This second tape woul'd carry the original visual 
display and the captions. The cost-effectiveness decision here 
vas prtrtry' ^i-ple . V/e could not afford*^ character generator ' 
.v;hlch v;culi oq rhe ,,^ob, but -we could afford the opt.ical approach 
R^aa^.cle captions' -.'fculd result. ^ . 

Cjr systen has iT.proved over the past six years, 'but ' ' 

it is still, optical Now, however, some members , of the tars:et 

r 

population have more -sophisticated expectations for their cap- 
. tions,.-in pa>rr because of the excellent quality of captions 
provided on a^captioned ABC news program. The cost of caption- 
ing equiprnent of the' .type we think: we need^ has dropped and our 
budget has grown somewhat so that the option of character - 
generated captions is a viable ojie and our target population 
is telling ue that the quality of the product should be improved. 
I expect that we will change our captioning technique during 
the next year.' . ' ' - 

,At the same time we are also exploring the possible use 
of compuj>^r support for our captioners. (We now have three . 
captioners.) At present captioners have to retype the script 
after a complete but rough draft has^ieen mac^e . A clean, con-/ 
tinuous draft is nee'ded for the scroll. v;e,are considering 
the use of our t ijne-sharing computer system or a minicortputer__ 
for on-line editing. This would r^duce"^ the time required to 



DroducQ the final draft of the script. A relatively low cost 
''J 

character generator v/hlch can be driven at hlgn baud rates is 
expected on the market In August. The possibility, therefore 
e'xists that the 'typing and editing of captions could be^done^ , 
on lineTahd* when complete the captions could be 4:ransmitted 
^ high speed to "a character generator for storage on an ^ap^rom- 
panying floppy di-sk, * Subsefluently the stored captions .could 
then be read out through the character generator and^mi^ed 

with the source program to produce the captioned pi/ogram. We 

need now to configure alternative character genej^ated captionr 
ing systems to see v/hich system is 'the ^ most cost-ef f ectLve • A 
great many different configurations are possible. I believe 
we will have sufficiently good performance, data processing, 
and cost information to permit us to Identify the configuration 
of personnel and eqt\ipmentv;hich will give us the maximum in ' . 
production at a specified quality and cost. 

We have not reached the point where we are' asking whether 
it is more effective to provide instruction by' television or 
not- .That time is probably- coming. One' area where television 
may be competitive as one of ^ the media for instruction is vocabu- 
lary development. For example, s6Tpe**o#— u^^ believe that^ t^he 
vocabulary of a large percentage of .our, students cotild be im- 
4)roved if we were, to make use bf the "natl^ve language" of these . 
students.' There is not time now to describe the "native language 



full-y, but let me say that most pro?otmmy-deaf .individuals use 

* u ^ 

_ 8 - . , ' . 

10 ' . . 
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signs and some fingerspelllng to communicate. The signs 
represent concepts or words and fingerspelllng makes use of 
a 'liand 'alphabet to fill In words for which there Is no sign. 
When these Indlvldtials communicate they do not necessarily; 
use English syntax nor So they use all parts of speech. The 
language is American Sign Language. S6me people, myself in- 
cluded, believe that, this language can be used to assist students 
in English vocabulary development. Some of us believe it may have 
broad'er usefulness for English language Improvement. This 
language cannot be written in a normal sense. It can, however, 
.be '"v/ritten" by videotaping the communicant. The language is 
extremely difficult for a hearing person to learrij^ Very , few 
of the hearing teachers, who make up about 75 percrent of th:e 
College •faQ;al,ty, can use the language. V/hen^t^ae hearing 
teachers use signs,' fingerspelllng, and voice/they are''^ sneak- 
ing English and the visual message is a kind of pidgin which 
is not 'English or the American Sign Language. the recipiertts 

know English and sign they may be able to reXd English on the 
lips of the speakler. / 

We- need to ask whether or not the^'use of this language 
Improves the ra^e of language acquisition of som? ,of our 
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.students. The process is being invsfst igated now, but we are \ 

/ ' ^ / ^ ^ ' ' 

not yet collecting useable comparl/son data-. If we should 

determine that It does make ,a difference we can consider a 

/ ' * * 

cost-effectiveness analysis, comparing alternative^ such a?: 

■hiring skilled teachers, tralnln^l-elichers to use the language, 
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or videotaping persons skilled ln> the language g.nd providing 

video playback systems for* Instructlona^l purposes to Augment 

Instruction by hearing teachers. - • , y 

Turning to the computer, I again h^ve to say-that cer- 

tain decisions on my part were not prompted by the results Q,f . 

cost-efjectlveness analyses. When* the Office of Ed\fcatlonal 

Technology was' established, the Computer Center was alrea-dy In 

existence. 'It made use of a batch processing comp^utei*, ^ The 

administration was concerned about th^ low utilization of ^tlie - 

computer and tfhe fact that eertaln. computer functions were ' ^ ^ 

> 

being performed off Qampus. I recommended, wl,th the strong ' • 



agreement of the Computer Center staff, that we switch to a 
tlme-sharin^g "'system, even though the Inltlul annusp^-^irrg^^w 
be higher. My rat ionade'' was jyaa^t-d-f''ax cess to the computer wasi 
made -simple-^ -cTeatT^^ faculty, and administrators * 

would turn^ to It In ever Increasing numbers. That Is a common 

- • [ :V ■ 

.experience. It has happened at Gallaudet . We have grown from 
16 lines In 1971 to 70 lines a^t this time ,wlth requests for 
many more. Ojar st^u^nts can gain experience on very c^ompetltiv^ 
equipment. \ 

The availability of a time-sharing .system has ijf^adfe l;t 
possible for .us to provide some CAI programs at Galla,juideit . 
These programs are| In part possible because ^he' volunje ojf 
administrative work helps to justify the cost of the pyqtem. 
At the college level we now have two semesters of CM material 
In English, four Semesters Iri Russian, and^^lesser /ampun|;s in 
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mathematics and chemistry. 'We also support mathematics 'CAI ^ 
via Id Teletype terminals in the Model Secondary School f.or 
the Deaf and the Kendall Demonstration Elementary School 3 both 
of which are on tne Gallaudet campus. 

I have been skeptical of the feasibility of CAI for a 
long tim$. In the beginning when the IBM 1500 system had all 
the bells and? whistles and PLATO had the promise of Bitzer's 
prototy^pe plasma display T was as fascinated as anyone with 
what was possible, tut doubtful that CAI would become economic- 
ally feasi|5^e or that a significant volunje of instructional ^ 
material would oecome available for many years. I still lean 
in that direction.' I am so impressed, hov;ever, with the diffi- 
culty of the English language instructional problem at Gallaudet 
that I believe it is worth- our attempting to determine^ if some 
of the instt'uction can be carried out more -effectively by 
computed. If it can, I suspect 'that the cost can be justified. 
Further, if we do ^find out what works I think we could identify' 
that configuration of equipment, materials , .and people which 
would give "us the'^esult vie v;ish at the lowest cost. As I 
intimated earlier, T think the long range system will also^ 
incorporate television. I can easily Imagine a terminal which 
could call up computer driven displays' -and/or videotape or 
video dlskrdriven displays. The latter could c-arry American. 
. Sign Language in some form with « dramatization to give the 

student information on the meaning behind an alphanumeric dis- 
play *;hich v/as beyond his or her comprehension. While I can 
imaginfe-^his I Cannot yet imagine paying for it. 

9^- • * ' ' - '*11^-" ' . , , 



\\e are approaching ^he tir:e in our English Lang^ua^t? 
?ro^:rar. when we rust deterr.ine * if the Zkl instruction is r.a/ing 
a significant contribution to the language acquisition process. 
Quite franKly, this is not a simple process because the teachers 
who r.ake ^p \r,e language program do not' agree upon the best 
approach to use and the variety of paths followed by the dif-* 
ferent students is great . This is consistent with experience 
which suggests tnat different students re'^quire different approaches 
The r.rccler. frc'-. an analysis standpoint is that it is extrer.ely 
diffic-.lt to isclate^the treatments so that meaningful com- 
parisons can be made. The teachers are concerned with each 
student and som.e of ther. will, iry anything and everything to- 
see if it -v/ill help. To date no one has said, "You will not 
use CAI for this gr<5up of students" nor has anyone set up a 
controlled basis for com.parison. We are also unfortunately 
having to develop our own achievement tests because^^of the 
uniqueness of our problem. ^As* you know, that is a- significant 
task. Me are at a point however , wnere future growth in CAI, 
in English is unlikely to take place unless it; can -be d^rion- 
striated that the additional investment Is "v;prth44;," The ten 
CRT terminals now ^n use for English Language instruction five 
days a week from 9:00 A.M. to 10:00 P.M. will have to suffice. 

/ 

- I do 'not feel that the needed eost^e-f fectiveness analysis will 
! be easily nade . -* , ^ 

' From my point of view a: problem with cost-effectiveness 
analyses, vih^re knowledge acquired is trie- dependent 'variable , 

V, ■ - 
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i5 tr.e aifficulty of forr.ulating ana carrying out a rr.ear.ir.gf^;^ 
analysis. In a rrocler crienred and development envircnr.ent 
with a continuing need to teach students every senester, it 
i3 difficult, and seer.s irxossible ar tir.es, to collect; the 
basic e?^nirical data v;it/! which to rake the necessary ccr.pari- 
sons. A r.ajor fa^tor^ is the freedor* of the teacher to teach 
as he or she sees fit: If that teacher is concerned about a 
ct-.;ent he^^^ she uses what appears to be the ''best" technique 
available. If the probler. is corxlex, as it is in English » 
language instruction, one probably needs a variety of approaches 
to satisfy the^v^riety of need's of different students. It be- 
comes difficult if not ir.possirfele to find a control group against 
which to ccr.nare an experineVital group, Everytlting is experi- 
mental .and in flux, v;i\h ^the objective of improving education. 
Having said that I hasten to add that we are seriougly trying 
to find a r*eans f.or deterr^ining which elenjents 'of the instruc- 
tional process or v;hich combination of elements contribute 
significantly to the language acquisition process • 
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